Neuroprotection of Selective Brain Cooling After Penetrating Ballistic-like Brain Injury in Rats.
Induced hypothermia has been reported to provide neuroprotection against traumatic brain injury. We recently developed a novel method of selective brain cooling (SBC) and demonstrated its safety and neuroprotection efficacy in a rat model of ischemic brain injury. The primary focus of the current study was to evaluate the potential neuroprotective efficacy of SBC in a rat model of penetrating ballistic-like brain injury (PBBI) with a particular focus on the acute cerebral pathophysiology, neurofunction, and cognition. SBC (34°C) was induced immediately after PBBI, and maintained for 2 hours, followed by a spontaneous re-warming. Intracranial pressure (ICP) and regional cerebral blood flow were monitored continuously for 3 hours, and the ICP was measured again at 24 hours postinjury. Brain swelling, blood-brain barrier permeability, intracerebral hemorrhage, lesion size, and neurological status were assessed at 24 hours postinjury. Cognitive abilities were evaluated in a Morris water maze task at 12-16 days postinjury. Results showed that SBC significantly attenuated PBBI-induced elevation of ICP (PBBI = 33.2 ± 10.4; PBBI + SBC = 18.8 ± 6.7 mmHg) and reduced brain swelling, blood-brain barrier leakage, intracerebral hemorrhage, and lesion volume by 40%-45% for each matrix, and significantly improved neurologic function. However, these acute neuroprotective benefits of SBC did not translate into improved cognitive performance in the Morris water maze task. These results indicate that 34°C SBC is effective in protecting against acute brain damage and related neurological dysfunction. Further studies are required to establish the optimal treatment conditions (i.e., duration of cooling and/or combined therapeutic approaches) needed to achieve significant neurocognitive benefits.